Action requires knowledge of our body location in space. Here we asked if interactions with the external world prior to a reaching action influence how visual location information is used. We investigated if the temporal synchrony between viewing and feeling touch modulates the integration of visual and proprioceptive body location information for action. We manipulated the synchrony between viewing and feeling touch in the Rubber Hand Illusion paradigm prior to participants performing a ballistic reaching task to a visually specified target. When synchronous touch was given, reaching trajectories were significantly shifted compared to asynchronous touch. The direction of this shift suggests that touch influences the encoding of hand position for action. On the basis of this data and previous findings, we propose that the brain uses correlated cues from passive touch and vision to update its own position for action and experience of self-location.
Introduction
Visually guided action is the basis for the vast majority of our interactions with the world, yet there are many open questions about how visual and somatosensory representations interact to guide action. It is known that the brain combines information about the location of the body from visual and proprioceptive input (Rossetti, Desmurget, & Prablanc, 1995; van Beers, Sittig, & Gon, 1999) . Here we ask if interactions with the external world prior to action influence how this visual and proprioceptive information is combined. To this end, we investigated if the temporal synchrony between viewing and feeling touch given prior to action modulates the integration of visual and proprioceptive body location information for action.
Electrophysiology studies in monkeys have found multi-modal neurons in the parietal cortex that respond to, and integrate, visual and somatosensory information. Graziano, Cooke, and Taylor vision and proprioception (Graziano et al., 2000) . Interestingly, correlated cues regarding touch can modulate the influence of the visual information: response rates for some neurons were only sensitive for visual information of arm position after stroking the visible artificial monkey arm and the hidden real monkey arm synchronously, but not asynchronously. This suggests that the temporality between cross-modal information modulates body position information in cortical areas thought to be involved in visually guided actions (Culham, Cavina-Pratesi, & Singhal, 2006) . It is known that the temporality between viewing and feeling touch affects the perception of body position. In the Rubber Hand Illusion (RHI), an artificial human hand is touched synchronously with a person's own hidden hand. Participants indicate that the position of their own hand is closer to the artificial hand after synchronous stroking as compared to asynchronous stroking (Botvinick & Cohen, 1998; Tsakiris & Haggard, 2005) . Furthermore, synchronous touch may induce a sense of ownership for the rubber hand.
However, it is unclear if the temporality of touch modulates action. In fact, it has been argued that the processing of perception and of action is distinctive and that the vision-for-action system is thought to resist perceptual (body) illusions such as the RHI (Dijkerman & de Haan, 2007; Goodale, Gonzalez, & Kroliczak, 2008; Goodale & Milner, 1992) . Furthermore, previous studies on visualmotor control have frequently placed emphasis on movement and generated movement feedback for adaptive calibration of body position for action (Holmes, Snijders, & Spence, 2006; Newport, Pearce, & Preston, 2010; Redding & Wallace, 2002 
